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19705 1980s 19905 2000s

Churchman (1968):
Svstems Approach
Bertalanffy (1968)
Svstems Theory

Figure 1. Top impacting systems thinking tools, methods and approaches over time.
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Step 1:
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Duplicate Articles I iterature using Articles Journal wise
using EndNote EndNote and Year wise

Identification of
Research Issues

* Keywords: Big Picture Thinking,
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Thinking, Mualtidimensional
Thinking, Systemic Thinking,
Systems Thinking, Systems
Thinking & Design Thinking,
Systems Thinking & Systems
Dynamics

* Time Range: 1991-2018

articles that are in peer
reviewed journals and with

I * Restricted to scientific
| author names
'

Figure 2. Research methodology steps.
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Table 3. Refined search results.

Search Keywords Search Results (No of Papers)
big picture thinking 23
hierarchical thinking 34
holistic thinking 231
multidimensional thinking 10
systemic thinking 382
systems thinking 2928
systems thinking AND design thinking 23
systems thinking AND systems dynamics 253
Total 3884
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Figure 3. Publication frequency during 1991-2018. (n = 626).
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Table 5. Overview of the analysis.
Types of Analysis Approach Key Outcome
Influential journals
Influential authors
Affiliation statistics
Bibliometric Content Analysis Top contributing countries
Top contributing organizations
Top keyword statistics
. . Influential articles
Citation analysis iy .
lvsi Prestigious articles
Network Pagev reu:nk ana ?515_ Current and emerging research
Co-citation analysis trends and clusters
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Table 6. Top fifteen contributing authors.

Author Name No of Publications
Midgley, G. 28
Salmon, P.M. 26
Mulej, M. 15
Lenneé, M.G. 14
Bosch, O.].H. 13
Goode, N. 13
Fuenmayor, R. 12
Nguyen, N.C. 12
Frank, M. 11
Jackson, M.C. 10
Stanton, N.A. 10
Best, A. 9
Flood, R.L. Y
Read, G. M. 9
Metcalfe, M. 8
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Table 7. Top fifteen contributing countries.

Country Publication Frequency
United States 888
United Kingdom 556
Australia 347
Canada 136
Sweden 111
China 92
New Zealand 80
Netherlands 79
Germany 78
Italy 71
South Africa 71
India 55
Israel 51
Finland 47

Brazil 46
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Table 8. Top ten contributing organizations.

Organization/Affiliation No of Publications
University of Hull 81
University of Queensland 55
University of the Sunshine Coast 34
Monash University 31
Open University 29
Michigan State University 27
Victoria University of Wellington 25
Massachusetts Institute of Technology 25
University of Waterloo 23
The University of Adelaide 22
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Table 9. Top 20 keywords.

Keywords Frequency Keywords Frequency
systems thinking 1053 Complexity 125
Human/Humans 445/363 System Analysis 120

System Theory 315 Learning 118
Sustainability 191 System Dynamics 116
Sustainable Development 177 Critical systems thinking 114
Decision Making 173 Thinking 113
Systems Analysis 173 Methodology 108
Organization and Management 152 Leadership 101

Education 136 System Thinking 9
Systems Theory 127 Procedures 89
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B Table 10. Top 10 Publication Based on Number of Citation.

= Authors Title of Publication Cited by

H. Sterman (1994) [114] Learning in and about complex systems 2

Bazilian et al. (2011) [115] Considering the energy, water and food nexus: Towards an integrated modeling approach 374

= —— Sterman (2002) [116] All models are wrong: Reflections on becoming a systems scientist 370

E- Forrester (1994) [117] System dynamics, systems thinking and soft OR 337

Wilensky & Resnick (1999) [118] Thinking in levels: A dynamic systems approach to making sense of the world 304

Holmberg (2000) [119] A systems perspective on supply chain measurements 290

Rubenstein-Montano et al. (2001) [120] A systems thinking framework for knowledge management 281

Sweeney and Sterman (2000) [15] Bathtub dynamics: Initial results of systems thinking inventory 274

Richmond (1993) [70] systems thinking: critical thinking skills for the 1990s and beyond 262

Kay et al. (1999) [121] An ecosystem approach for sustainability: Addressing the challenge of complexity 260
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Table 11. Top 15 Publication Based on PageRank.
Authors PageRank

Richmond (1993) [70] 0.01246
Sweeney & Sterman (2000) [15] 0.01150
Forrester (1994) [117 0.01092
Sterman (1994) [115] 0.00735
Wilensky & Resnick (1999) [118] 0.00486
Sterman (2002) [116] 0.00473
Bazilian et al. (2011) [114] 0.00301
Holmberg (2000) [119] 0.00276
Kay et al. (1999) [121] 0.00250
Rubenstein-Montano et al. (2001) [120] 0.00008
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Figure 6. Network analysis using the force atlas layout of 626 nodes.
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Figure 7. Structure of four clusters (a) with arcs and (b) without arcs.
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Table 12. Top 10 articles of each cluster: co-citation PageRank measure.
L/ Cluster One Cluster Two Cluster Three Cluster Four
/E_/ Checkland (2000) [131] Sterman (2002) [116] Sterman (1994) [114] Bazilian et al. (2011) [115]
/‘_/ Sterman (2006) [29] Wilensky and Resnick (1999) [118] Forrester (1994) [117] Kay et al. (1999) [121]
Rubenstein-Montano et al. (2001) [120] ~ Sweeney and Sterman (2000) [15] Holmberg (2000) [119] van Ittersum (2003) [132]
—/E Dekker et al. (2011) [25] Richmond (1993) [70] Hjorth and Bagheri (2006) [133] Kuramitsu et al. (2007) [134]
Jackson et al. (2014) [42] Assaraf and Orion (2005) [44] Senge and Sterman (1992) [84] Robert et al. (2002) [135]
Soderstrom et al. (2014) [43] Foxon and Pearson (2008) [136] Mingers and White (2010) [26] Plummer and Armitage (2007) [137]
Flood (2010) [5] Robert (2000) [138] Skyttner (2005) [139] Head and Alford (2015) [140]
Leveson (2011) [141] Richardson (2011) [142] Leischow and Milstein (2006) [143] Fiksel (2003) [144]
Courtney (2001) [145] Ulrich (2003) [146] Stave (2002) [147] Kassam et al. (2009) [148]
Trochim et al. (2006) [149] Kreuter et al. (2004) [150] Arnold and Wade (2015) [24] Marshall and Farahbakhsh (2013) [151]
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Cluster(s) Research Area and Themes Median of Publication Year
One systems thinking theory, concept and methodology 2008
Two systems thinking characteristics and tools 2002
Three systems thinking perspectives and frame of reference 2004
Four  systems thinking applications, implementations and approaches 2007
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